A new weak-isospin triplet of scalar bosons is introduced to the Standard Model in order to ensure the electroweak symmetry for a conjectured new weak coupling between a hidden sector of the Universe, responsible for cold dark matter, and the Standard-Model sector (involving now the new triplet). The considered coupling may be called "electroweak portal" to the structure of hidden sector. After spontaneously breaking the electroweak symmetry by the Standard-Model Higgs mechanism, it includes the so called "photonic portal" introduced by us previously.
Not long ago, we speculated that in the Universe -beside the Standard-Model sector -there is a hidden sector responsible for the cold dark matter, coupled weakly to the former through the so called "photonic portal" [1, 2] (in contrast to the popular "Higgs portal" usually considered [3] ).
It was tentatively conjectured that such a sector consists of the following fields (all sterile with respect to the Standard-Model charges): spinor ψ(x) ("sterino"), scalar ϕ(x) ("steron") and mediating antisymmetric tensor A µ ν (x) of dimension one ("A boson").
These fields are coupled weakly to the Standard-Model sector and to themselves through the gravity as well as through two interactions:
and
conserving the electroweak symmetry. Here,
is a new weak-isospin triplet of scalar fields with zero weak hypercharge (extending the Standard Model ):
and, finally, W µν i (x) and B µν (x) are Weinberg-Salam antisymmetric tensors of dimension two mediating electroweak interactions:
where
and B µ (x) denote the electroweak gauge fields. Beside the coupling (1) that we will call the "electroweak portal", the new scalar fields (3) can interact also through the conventional electroweak gauge coupling of the Standard Model (extended to include this scalar triplet as a kind of "matter"). After spontaneously breaking the electroweak symmetry by the Standard-Model Higgs mechanism involving the weak-isospin doublet of scalar fields, we get in Eq. (1):
In addition, we put then < ϕ 3 > vac = 0 for the weak-isospin triplet ϕ i (x) (i = 1, 2, 3), but assume that ϕ(x) = < ϕ > vac + ϕ ph (x) with <ϕ> vac = 0 for the steron ϕ(x). The Inserting Eqs. (3), (4) and (5) into the interaction (1), we obtain the electroweak portal in the form
where W µ 3 = cos θ w Z µ − sin θ w A µ and
while
Note that in the hypothetic new weak interaction (6) there is embedded the extra coupling
, which we called the photonic portal [1, 2] . Similarly, in the interaction there is involved the extra coupling
Since after spontaneously breaking the electroweak symmetry we get still < ϕ 3 > vac = 0
for the weak-isospin triplet ϕ i (x) (i = 1, 2, 3), although ϕ(x) = < ϕ > vac + ϕ ph (x) with <ϕ> vac = 0 for the steron ϕ(x), we infer from Eq. (9) that
ph with <ϕ (γ)
ph with <ϕ (Z)
Thus, the interactions (10) and (11) are responsible for the virtual transitions
as well as for the virtual decays
(an A boson is described by the field A µν (x) of dimension one). So, we should observe the decays
as well as
ph → Z * Z * → two charged−lepton pairs ,
the last would proceed virtually through Z * Z * . Notice the existence in our case of treelevel channels γγ and Zγ not appearing (on this level) in the Standard-Model Higgs case.
